Attorney Docket: SVL920040008US 1/3055P 

Amendments to the Claims : 

This listing of claims replaces all prior versions and listings of claims in the application. 
Listing of Claims ; 

1. (Currently Amended) A method for providing on automatic initial load of loading data te 
into a new table copy, concurrently both with us e r changes to a sourc e tabl e copy to th e new tabl e 
p.npy nnH with nntiv a raplicntinn to e xir . ting tabl e copios in an asynchronous the new table copy to 
be added to a database replication group including a plurality of pre-existing table copies, the 
method comprising: 

loading data from a source table copy into the new table copy, the source table copy being 
one of the plurality of pre-existing table copies in the database replication group: 
concurrent to the loading of the data into the new table copy. 

simultaneously applying changes of a user application received during the loading 
of the data to the plurality of pre-existing table copies in the database replication group 
including the source table copy; and 

creating a spill storage area at the new table copy and storing the changes of 
the user application in the storage spill area without applying the changes of the user 
a pplication to the new table copy : and 

(b) loading the data from the source table copy to th e new tabl e copy, wh e r e in chang e s 
ar e appli e d to th e activ e tabl e copi e s during the loading, wher e in changes to th e n e w table copy 
ar e stor e d in spill storag e ar e a during th e loading; and 

(e) upon completion of the loading of the data into the new table copy, applying the 
changes stored in the spill storage area to the new table copy after th e loading of the data is done . 

2. (Currently Amended) The method of claim 1, wherein prior to th e cr e ating (a) creating a 
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spill Storage area at the new table copy, the method comprises: 
(al) seeing a start signal at the source table copy; 

(a3) sending a schema message from the source table copy to the new table cop y, the 
schema message indicating that changes are being captured from the source table copy for a 
subscription of the new table copy ; and 

(aS) changing a state for a n e w tabl e copy of the subscription of the new table copy at the 
source table copy from "inactive" to "loading". 

3. (Currently Amended) The method of claim 1, wherein th e cr e ating (a) creating a spill 
storage area at the new table copy comprises: 

(at) receiving a the schema message at the new table copy; and 
(a3) invoking a load utility at the new table copy to load the data from the source table 
copy into the new table copy, , if the data load is on int e rnal data load; and 
(a3) cr e ating the spill storag e ar e a. 

4. (Currently Amended) The method of claim 3, wherein the cr e ating (a) creating a spill 
storage area at the new table copy fiirther comprises: 

(a4) changing a state of a n e w tabl e copy subscription of the new table copy at the new 
table copy from "inactive" to "internal loading" if the data load is an intemal data load, an 
internal data load being a data load automatically activated bv the load utility : and or 

(aS) changing the state of the new tabl e copy subscription of the new table copy at the 
new table copy from "inactive" to "external loading" if the data load is an external data load, an 
extemal data load being a data load manually activated bv an administrator . 
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5. (Currently Amended) The method of claim 1 , wherein the loading (b) loading data from 
a source table copy into the new table copy comprises: 

(M) loading copying the data from the source table copy to the new table copy; and 
(b2) applying the changes for th e active tabl e copi e s to the activ e table copi e s during th e 
data load; 

(b3) storing th e changes for th e n e w tabl e copy in th e spill storag e area during th e data 
load; and 

(b4) sending a load done message from the new table copy to the source table copy after 
the data load is don e, if the data load is an int e mal load . 

6. (Currently Amended) The method of claim 5, wherein the loading (b) loading data from 
a source table copy into the new table copy further comprises: 

(b§) receiving the load done message at the source table copy; 
(b6) sending the load done message back to the new table copy; and 
(b7) changing the a state of a n e w tabl e copy the subscription of the new table copy at the 
source table copy from "loading" to "active". 

7. (Currently Amended) The method of claim 6, wherein the loading (b) loading data from 
a source table copy into the new table copy further comprises: 

(b8) tagging the changes of the user application for the new table copy that occur before 
the load done message is received at the source table copy. 

8. (Currently Amended) The method of claim 1 , wherein the applying (o) a pplying the 
changes of the user application stored in the spill storage area to the new table copy comprises: 
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(el^ receiving a the load done message at the new table copy; 
(e3) starting a spill agent thread at the new table copy; 

(eS) changing a tiie state of a now table copy the subscription of the new table copy at the 
new table copy to "load finishing"; and 

(64) the spill tread agent processing the changes of the user application stored in the spill 
storage area, at l e ast one spill queu e by th e spill agent thr e ad. 

9. (Original) The method of claim 8, wherein for an internal data load, a thread used to load 
the data is reused as the spill agent thread. 

10. (Currently Amended) The method of claim 8, wherein the procoosing (c1) the spill tread 
agent processing the changes of the user application stored in the spill storage area comprises: 

(64i) re-executing the changes of the user application to a same row at the new table copy 
in a same order as previously executed at the source table copy; 

(64ii) identifying and resolving dependencies between the changes of the user application 
to the same row; and 

(c^iii) detecting and resolving conflicts between the changes of the user application to 
the same row. 

1 1 . (Currently Amended) The method of claim 1 0, wherein thoro oxoouting (o^i) 
re-executing the changes of the user application to a same row at the new table copy comprises: 

(cliA) deleting each re-executed change from the spill storage area in a same 
transaction as the re-execution the change . 
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12. (Currently Amended) The method of claim 11, wherein the deleting (oliA) the deletion 
of each re-executed change is performed with a two-phase commit protocol. 

1 3 . (Currently Amended) The method of claim 1 1 , wherein the deleting (dliA) deleting each 
re-executed change comprises: 

(c 4 iA(I)) storing a message identifier for the re-executed change at the new table copy, 
wherein upon a restart of the data load at loading of the data into the new table copy in response 
to a shutdown or crash , only changes from the spill storage area without a corresponding stored 
message identifier are applied to the new table copy. 

14. (Currently Amended) The method of claim 10, wherein the d e t e cting and resolving 
(d 4 iii) detecting and resolving conflicts comprises: 

(cliiiA) ignoring a change to a row not found in the new table copy when re-executing a 
conflicting row delete; 

(cliiiB) ignoring a change to a row not found in the new table copy when re-executing a 
conflicting row update; 

(cliiiC) ignoring a change to a row in the new table copy when re-executing a conflicting 
row insert; and 

(c 4 iiiD) ignoring a change to an old row not found or a new row found in the new table 
copy when re-executing a conflicting key update. 

15. (Currently Amended) The method of claim 10, wherein th e d e t e cting and r e solving 
(o4iii) detecting and resolving conflicts comprises: 

(o4iiiA) ignoring a missing row in the new table copy when re-executing a row delete; 
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(o 4 iiiB) transforming a re-execution of an update into a row insert when a row in the new 
table copy is missing; and 

(c^iiiC) transforming a re-execution of an insert into an update when a row in the new 
table copy already exists. 

16. (Currently Amended) The method of claim 36, wherein the removing (d) removing the 
spill storage area from the new table copy comprises: 

(di) the spill agent thread sending a spill queue empty message by a spill ag e nt thr e ad at 
the new tabl e copy to a browser thread at the new table copy when the spill agent thread reaches 
a last change in en the spill storage area; 

(d2) the browser thread determining by a brows e r thread at th e n e w tabl e copy that an 
oldest running transaction at the new table copy is older than a most recent transaction when a 
load done message was received at the source table copy; 

(43) the browser thread sending a spill final message from th e browser thr e ad to the spill 
agent thread; and 

(d4) responsive to the spill agent thread receiving the spill final message, deleting the 
spill storage area when emptied by the spill agent thread. 

17. (Currently Amended) The method of claim 16, wherein the r e moving (d) 
removmg the spill storage area from the new table copy fiirther comprises: 

(d§) the spill agent thread sending a spill done message by the spill agent thr e ad to the 
browser thread; 

(d6) terminating the spill agent thread; 

(d7) the browser thread receiving the spill done message by th e brows e r thread ; and 
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(d8) changing a the state of q n e w tabl e copy the subscription of the new table copy at the 
new table copy to "active". 

18. (Currently Amended) A computer readable medium with program instructions , tangibly 
stored thereon, for providing an automatic initial load of loading data te into a new table copy, 
concurr e ntly both with us e r changes to a sourc e table copy to th e now tabl e copy and with active 
replication to e xi s ting tabl e copi e s in an asynchronous the new table copy to be added to a 
database replication group including a plurality of pre-existing table copies , the computer 
readable medium comprising instructions for : 

loading data from a source table copy into the new table copy, the source table copy being 
one of the plurality of pre-existing table copies in the database replication group; 

concurrent to the loading of the data into the new table copy, 

simultaneously applying changes of a user application received during the loading 

of the data to the plurality of pre-existing table copies in the database replication group 

including the source table copy: and 

(a) creating a spill storage area at the new table copy and storing the changes of 

the user application in the storage spill area without applying the changes of the user 

application to the new table copy : and 

(b) loading th e data from the source table copy to th e n e w table copy, wh e r e in changes 
ar e appli e d to th e activ e table copi e s during the loading, wh e r e in chang es to th e new tabl e copy 
ar e stor e d in spill storage area during the loading; and 

(e) upon completion of the loading of the data into the new table copy, applying the 
changes stored in the spill storage area to the new table copy aft e r th e loading of th e data is done . 
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19. (Currently Amended) The computer readable medium of claim 18, wherein prior to the 
cr e ating (a) instructions for creating a spill storage area, the computer readable medium 
comprises instructions for : 

(fti^ seeing a start signal at the source table copy; 

(a3) sending a schema message from the source table copy to the new table cop y, the 
schema message indicating that changes are being captured from the source table copy for a 
subscription of the new table copy ; and 

(a3) changing a state for a n e w table copy of the subscription of the new table copy at the 
source table copy from "inactive" to "loading". 

20. (Currently Amended) The computer readable medium of claim 1 8, wherein cr e ating (a) 
instructions for creating a spill storage area at the new table copy comprises instructions for : 

(al) receiving a tiie schema message at the new table copy; and 
(a3) invoking a load utility at the new table copy to load the data from the source table 
copy into the new table copy. , if th e data load is an int e mal data load; and 
(a3) cr e ating th e spill storag e ar e a. 

21 . (Currently Amended) The computer readable medium of claim 20, wherein the creating 
(a) instructions for creating a spill storage area at the new table copy further comprises 
instructions for : 

(a4) changing a state of a n e w tabl e copy subscription of the new table copy at the new 
table copy from "inactive" to "intemal loading" if the data load is an intemal data load, an 
intemal data load being a data load automatically activated by the load utility : md or 

(a§) changing the state of the n e w tabl e copy subscription of the new table copy at the 
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new table copy from "inactive" to "external loading" if the data load is an external data load^ 
external data load being a data load manually activated bv an administrator . 

22. (Currently Amended) The computer readable medium of claim 1 8, wherein the loading 
(b) instructions for loading data from a source table copy into the new table copy comprises 
instructions for : 

(bi) loading copying the data from the source table copy to the new table copy; and 
(b2) applying th e changoo for th e active table copies to the active table copi e s during th e 
data load; 

(b3) storing the changes for the new table copy in th e spill storag e ar e a during the data 
load; and 

(b4) sending a load done message from the new table copy to the source table copy after 
the data load is done , if th e data load is an int e rnal load . 

23. (Currently Amended) The computer readable medium of claim 22, wherein the loading 
fe^ instructions for loading data from a source table copy into the new table copy fiirther 
comprises instructions for : 

(b§) receiving the load done message at the source table copy; 
(b6) sending the load done message back to the new table copy; and 
(b7) changing Ae a state of a now table copy the subscription of the new table copy at the 
source table copy from "loading" to "active". 

24. (Currently Amended) The computer readable medium of claim 23, wherein the loading 
(^ instructions for loading data from a source table copy into the new table copy fiirther 
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comprises instructions for : 

(b8) tagging the changes of the user application for the new table copy that occur before 
the load done message is received at the source table copy. 



25. (Currently Amended) The computer readable medium of claim 18, wherein the applying 
fe^ instructions for applying the changes of the user application stored in the spill storage area to 
the new table copy comprises instructions for : 

(el^ receiving a the load done message at the new table copy; 
(e3) starting a spill agent thread at the new table copy; 

(e3) changing a the state of a new tabl e copy the subscription of the new table copy at the 
new table copy to "load finishing"; and 

(e4) the spill tread agent processing the changes of the user application stored in the spill 
storage area, at l e ast on e spill qu e u e by th e spill agent thr e ad. 

26. (Currently Amended) The computer readable medium of claim 25, wherein for an 
internal data load, a thread used to load the data is reused as the spill agent thread. 

27. (Currently Amended) The computer readable medium of claim 25, wherein the 
processing (c^) instructions for the spill tread agent processing the changes of the user 
application stored in the spill storage area comprises instructions for : 

(e4i) re-executing the changes of the user application to a same row at the new table copy 
in a same order as previously executed at the source table copy; 

(64ii) identifying and resolving dependencies between the changes of the user application 
to the same row; and 
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(c 4 iii) detecting and resolving conflicts between the changes of the user application to 
the same row. 

28. (Currently Amended) The computer readable medium of claim 27, wherein the 

ro oxeouting (oAi) instructions for re-executing the changes of the user application to a same row 
at the new table copy comprises instructions for : 

(c4iA) deleting the re-executed change from the spill storage area in a same transaction 
as the re-execution. 

29. (Currently Amended) The computer readable medium of claim 28, wherein d e leting 
(dliA) instructions for deleting each re-executed change comprises instructions for: 

is performed with performing the deletion of each re-executed change using a two-phase 
commit protocol. 

30. (Currently Amended) The computer readable medium of claim 28, wherein d e l e ting 
(dciA) instructions for deleting each re-executed change comprises instructions for : 

(c1iA(I)) storing a message identifier for the re-executed change at the new table copy, 
wherein upon a restart of the data load at loading of the data into the new table copy in response 
to a shutdown or crash , only changes from the spill storage area without a corresponding stored 
message identifier are applied to the new table copy. 

3 1 . (Currently Amended) The computer readable medium of claim 27, wherein the dotooting 
and r e solving (doiii) instructions for detecting and resolving conflicts comprises instructions for : 

(o4iiiA) ignoring a change to a row not found in the new table copy when re-executing a 
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conflicting row delete; 

(oiiiiB) ignoring a change to a row not found in the new table copy when re-executing a 
conflicting row update; 

(c^iiiC) ignoring a change to a row in the new table copy when re-executing a conflicting 

row insert; and 

(cliiiD) ignoring a change to an old row not found or a new row found in the new table 
copy when re-executing a conflicting key update. 

32. (Currently Amended) The computer readable medixmi of claim 27, wherein the detecting 
and r e solving (c^iii) instructions for detecting and resolving conflicts comprises instructions for : 

(cliiiA) ignoring a missing row in the new table copy when re-executing a row delete; 

(c 4 iiiB) transforming a re-execution of an update into a row insert when a row in the new 
table copy is missing; and 

(cliiiC) transforming a re-execution of an insert into an update when a row in the new 
table copy already exists. 

33. (Currently Amended) The computer readable medium of claim 37, wherein the removing 
(d) instructions for removing the spill storage area from the new table copy comprises 
instructions for : 

(di) the spill agent thread sending a spill queue empty message by a spill agent thread at 
the new tabl e copy to a browser thread at the new table copy when the spill agent thread reaches 
a last change in en the spill storage area; 

(d3) the browser thread determining by a browser thread at the now table copy that an 
oldest running transaction at the new table copy is older than a most recent transaction when a 
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load done message was received at the source table copy; 

(45) the browser thread sending a spill final message from th e browGor thr e ad to the spill 
agent thread; and 

(d4) responsive to the spill agent thread receiving the spill final message, deleting the 
spill storage area when emptied by the spill agent thread. 

34. (Currently Amended) The computer readable medium of claim 33, wherein the r e moving 
(d) instructions for removing the spill storage area fi-om the new table copy fiirther comprises 
instructions for : 

(d§) the spill agent thread sending a spill done message by the spill ag e nt thr e ad to the 
browser thread; 

(d6) terminating the spill agent thread; 

(dT) the browser thread receiving the spill done message by th e brows e r thr e ad ; and 
(48) changing a the state of a now table copy the subscription of the new table copy at the 
new table copy to "active". 

35. (Currently Amended) A system comprising: 

at least one active tabl e copy in an asynchronous database replication group , wh e r e in th e 
nt l e a»t nno activ e tabl e copy compris e s a source tabl e copy including a plurality of pre-existing 
table copies : 

a new table copy to be added to the asynchronous database replication group ; and 
a load utility to load data from a source table copy into the new table copy, the source 

table copy being one of the plurality of pre-existing table copies in the asynchronous database 

replication group : 
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concurrent to the load utility loading the data from the source table copy into the new 
table copy> an apply module to 

simultaneously apply changes of a user application received during the loading of 
the data to the plurality of pre-existing table copies in the replication group including the 
source table copy: and 

create a spill storage area at the new table copy and store the changes of the user 
a pplication in the storage spill area without applying the changes of the user application 
to the new table copy; and 

upon completion of the loading of the data into the new table copy, the apply module to 

a pply the changes of the user application stored in the spill storage area to the new 
table copy; and 

remove the spill storage area from the new table copy after the changes stored in 
the spill storage area have been applied to the new table copy. 
Q spill storage ar e a at th e new tabl e copy , 

wh e rein the spill storag e area is cr e at e d aft e r the data load is initiat e d, 

wh e r e in th e data is load e d from th e sourc e tabl e copy to th e n e w table copy, 

wher e in chang e s ar e appli e d to th e at l e ast on e activ e table copy during th e loading of th e 

wh e r e in chang e s for th e n e w table copy are stor e d in the spill storag e ar e a during th e 
loading of the data, and 

wh e r e in th e chang e s in th e spill storag e ar e a ar e applied to th e new table copy aft e r th e 
loading of the data is done. 

36. (Currently Amended) The method of claim 1, fiuther comprising: 
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(d) removing the spill storage area from the new table copy after the changes stored in 
the spill storage area have been applied to the new table copy. 

37. (Currently Amended) The m e thod computer readable medium of claim 1 8, further 
comprising instructions for : 

(d) removing the spill storage area from the new table copy after the changes stored in 
the spill storage area have been applied to the new table copy. 
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